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(54) PROTECTION DEVICE FOR FUEL BATTERY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid the lowering of a serviceable life 
by detecting abnormality of a fuel cell cooling system by a refrigerant 
flow rate and a refrigerant pressure and controlling the abnormality 
before exceeding the serviceable life lowering limit temperature. 
SOLUTION: The interval between an inner refrigerant passage of a fuel 
cell stack 103 and a radiator 200 is connected by a refrigerant pipe 201 
and a refrigerant pump 202 circulates the refrigerant. The refrigerant 
pipe 201 is provided with a flow rate detector 302 detecting the flow 
rate of the refrigerant pump 202, a pressure detector 303 detecting the 
delivery pressure of the refrigerant pump 202, and temperature sensors 
300 and 301 measuring the refrigerant temperature. A control device 
400 detects the abnormality of the cooling system, when the refrigerant 
flow rate or the refrigerant pressure becomes out of the normal range, 
controls the abnormality such as limiting the output of a fuel cell 
system, stores the abnormality detecting states, and provides 
information for future failure repair. 
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fSl^ffifcfcrtSSfcitfcfci^aW:, ftitttf^itiPttifi 
t ttllft SftKftK^tetlfcKttfcfS 2 Wffi^tfeW^MS: 
wf£#KS<5^Tftjil<a»St*1££4f hox-hZo 

[0 0 7 6] 07*1, *»Wt«5«»SffiJ'^fi>» 

a. HHfcjjv^T, mmm.*?*? 10311 

ft»rofc*<&ftjHtSK«r*rU ^wftjlili&fc 7-^- 
* 2 0 0 iwflfjtt, ft&Eff 2 0 lfc: ftXV 30 

>7 P 2 0 2h BMWfa*? y 9 l o 3coAntt-jfi<£>i& 
S^tfffl-r5£a[-tr>f-3 0 0 i:, PfflPttfiWiB&£ 
W-SiJ-r^fifi-ir^f-3 oii. ftl#y^2 0 2 0ttlU 

JE^&fcffli-a* 1 roffa*fetti¥It-C*>*ff;*jfcffl»3 

02t $ 2 off^«ii±}#a-c-fea^mm^ * 3> * 1 

0 3«mp#iS«>?&jBEff^Srtt{ili-5fiE^«mHg3 0 3 

[0 0 7 71 KW3 0 2, 3 0 3(4, #ICPB££ 
ft&v^N ^-^7 5A<7)^{5:Srf^fl;^l:C0^kt LT 40 

t^Tt 5o »#*ifltisu&*ii«iHiK*?fc 

[0 0 7 8] JE^j|fttU«3 0 2J1, ft«#:'^2 0 2© 

m-T5o J±7Jt£ffiSl3 0 3tt\ H^&fflSg 3 0 2 ittH 
ftSTMIBEtf 2 0 l wftgl-Kttibix-Cv^o -t LT, 

»]®gg 4 0 0lt * 1 <75J£7J&ffi3| 3 0 2 ttl&fEttB 50 
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2, 3 0 3^P>»J±^)«#(0^iI5]8Sff»X-^^«fc 

[00 7 9] -t LT, * y * 1 0 3 <Z)rtSB<7> 

ftSEil&.tft&iaf^ 0 lt?^-? 2 0 0 £CDrtg|5 

mat, »it#^2 o 2{c«t!?, 

e>ow«:ft!i^*aiL-c» minm*??? 1 o 3£ft 

«EU:J:0ftiP1-S££ tt. ftltf)M7^-^2 0 

[00 8 0] Mg-fe ^3 00, 3 0 1, JE^&ttJ 
§g3 0 2, 3 0 3 a>e> wit fi'Hf -tft-Pix*J»S£« 
4 0 0-A7J^tl5„ $1^14 0 011. IES»S*©H 

g4 0 0*»lb. »y7'2 0 2 i 1 7^-?77> 

2 0 3 ticMhxmms^mtiL. znztiKmm 

*, 7-^-* 2 o ocDilMfcftJ^iEt&oT^ 

-So 

[0 0 8 1 ] ii^3lfeB#icii N $ijpgg4 ooit i&g 
-tr>-tf3 0 0, 3 0 1 #tftffl1-5ffl£#BrJ£a>lfilli*ifc 

45<t5(d, »^7'2 0 2 < 7-^-^77^2 0 
3£fcJP1-5;ii(;: t fci9, Mi^^^ 1 0 3(7)®) 

[0 0 8 2] »#*-^MW*Kjl#*S4Cr. 

BE*^m§§3 0 2 £ 3 0 3 1 O^ffifilOT^ffilcS^K ft 

mum. *itttmmbmfik<om&&tfimfe<oE.'ti!WR 
frhftti±®&\a*s mnmm.4 0 otc± 9fta*** 

W**4*Ji, «»tB«iv'^7 l Aoa^{|?J|8-^3B*fltih 
/fiftciSMSSrtT^, Mti^^y^ l o 3<Dft& 

[0 0 8 3] E!8f4, |S4||ffi^tll(^(tS$gff§SB4 

0 0 J; 5ft*P5fi©ll#«ffil!itfSrKI«i-5 7 a + 

Lfctof-, -SNfRg 0. 05 sec) fti^ 

[0 0 8 4] B8i:j3V>T, *1\ !£t>fem&3 0 2 

i*)ftl^2 0 2rottmjEaa*tftW3;h. (ss 

Rtttiffi^«SH^S*^J^$n5 (S 5 2) 0 TESttm 
JEflHSH-Cfcrtixtf. S 6 2(O^S*IJ^#5o 
[0 0 8 5] jEffthWJE^ISffl-ejfeixtf* ftV^T'BE*^ 
US 3 0 3(-i 9^!|sf®?&^^ y ^ 1 0 3©aiPMifi© 

ftat£E^as*msn (S5 4) . ^ottiasixfcjE*a 

I/S 5 OT-^ffi^ixfcft^^^^BtttJ/I^ro^ffii:, ft 

1 (S5 6) . #mztiizibmm*k[*itof ! ~-f t&f& 
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ni/T> 7Ettmmimi>*Efrt:wm-tz (sss) „ ie 

[0086] s 6 2 n&ftwm-eti, ft&mAglt; (# 
/'» t*WLfc04», ttKetUEJjjltt (»/«) & 

[0 0 8 7] ftKffltfjEttttliJ: 9 ftjKE] 

-Kt L-CsEtSi-S. 

[0088] iftmx>ymm\z%ttz%:m# 

^HfcfctJffi^jEtftffl <fc 9 ffii/Mt£\ ft&ISftaaif 

[oo89] fittmizmiR#tiitii2ixizm&<D 

364S:#*PLT (S6 4) , ^ 
[0 0 9 0] *St*»l8^J:*ttf» ft«E#>^6tWffi* 

[0091] ft. ig i rojErttftta^a-e&sjEatftffl* 

^>^2 0 2rofflPfti£{CiaSLfc^, ftfltat*t«l^ 

[0092] (is mmm m 9 

10 311, rt»£ft»Ofc»<0?MiEaiS«:*rU 

mmnt 7 2oot ©pdni, 2 0 1 k 

J:9S«£*i-av5. *ttlEf20ii:il 
IS**5^I^/2 0 2 i:, l»?yno 
3(OAP#ifiWSSS:H-aii-5®g-feV-!h3 0 0^, P 

wp«-isoa«fcw-»ii-aia«-fe^-9-3 0 1 ftmx 
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[0093] *nffi.mm t®4 mtmm t <Dffif$.±<nm 
n^^tu^3 0 3mmztix\,^~ t ts mmmw4 

0 0K, •&mX>72 0 2WleI$E^J#i[ 

[0 0 9 4] 01 Oil, $5 0l%^t8fc&r?2ffi|$l£a 
4 0 0{CiS^SP^WS^toifj^f^J!t-.57D-5 1 
10 -V-hT*&9, mzf&feZtitt^t** * 1 fSttJBffiTBl 
P^LfcJ;9l-. -£B*ffl (0Sx.fi, 0. 0 5 s e c) f» 

[0 0 9 5] El 1 Of-I^T, *1\ /±2>&ffi§§3 0 2 

KJ:9**I#^2 0 2<nnkmmJji>mtii&ti (S8 
o) , ftWSiifcJErti:, *<DkZ<r>19tMtf>-7®m& 

WjS-g-(c«t9, E#ltttilff*|fiB!i»®A»S:£i-5 (S 8 

20 [0 0 9 6] jE«ettUffi^©HTfcn«, iE^J£<t L 
T (S8 4) , MWU^Y^-f^^- 

[0 0 9 7] S 8 6 (OUaW^-Cii, ftSESfctHE^MS 

I4pffif£*tir-Sn£ffi/±7JM& («/{£) SrtttHLfc<Oifl>S: 

[oo98] &Mtf>zrm&fc%t-fz%imtf>7»kmE. 
tn>*iE%mffl£<9m^®£. j&«hjk<©is£ 9 . 

[00 9 9] ^V>T\ »JP*tH»i«ttaS*tfc*&-© 

H45r^*iL-C (S8 8) , ^ ■< V/u-^V^ U ^- v 
[0100] *H16»jBtJ:nfif, ft*«)?&ai3R»£»L 

[0101] ittc*nmMmic£tit£. mit£^L%4 

[0102] &6 nm&M) aim, 
50 «nswft^^Aro«aB6iiwsB6 nmrnuzmw-tz 
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xugfr±%-Ltz£%zm$L&$iW.i o i-eftipu # 
mi.tz£n.zmmms.i o 2^«t dap^u ipa$ftfc 
^m^^m*** i o 3ic#t^ u wmnM*? 

<y? 1 O 3 7i^#{li$n5^»it*^^jSS*$lJ^l#l 

[0103] %£&£fll 10111, rta$KU&iP0)fcJ«>0> 
»J(Gffl»«:*U ^(Dmm&tyV^—? 2 0 0 fc» 

ran i&ttae*2 o i 9gs«*ix-cu^5. sfc^at io 
gaW2 o i±Ktt, fti*y/2 0 2t, Mill 

0 KOftfflEAPffiStftMEilffi-fe^a o nmttbti 
■o*s. -ett, £&£&3£gi o irortgBtf>#j&»!8i 

ttMBEtf 2 0 1 t7^-? 2 0 0 fcWrtS&fctt:, frJft 

as** Six, &SE#^2 0 2^J:'9, ztibnWift 

[0104] ummm.4 o o~n, o 

o . tfttEiOS-fe yt30ii4> PxojaStt»J«#i* A* * 20 

$M^S4 o 0/J>"b, ^mM^-fi 02i, 
7-^i-^7rv2 0 3 fcfcjtfLTfMWM-SrtitfJU 
*ix«i?M(E«E*, 7^-?2 0 0©ISlSrffli^I 

[0105] iiSa^ntfcd, $lJP^fi4 0 011 fiftSs 
HSIi o i^f>*PS^Si o 2lc*J&Sii5SHtffl* 
S:iftWi-affi55a«-fev*3oo, ft«g-tr^-3 o 

y7"2 0 2, ^7r>2 0 3 5r$ij^ii-5- it 

1 fj , mmmm. i o 2 K.w£ztiz&%o>8t&t:mfei& 30 

[0 10 6] ft#*^»M#P*fc*#aJ4DT. »ft 

*ttm»3 0 2is*ai-5«E*, *fcnffi^^ta§g3 0 
ft»*jMf*«E^4*n, ^Eiin oowff±^ 

t/\ 3BSfifl^JMf±#M-J:aanSgRl 0 2-**m* 
fll^y-;/^ 1 0 3W*#t£T4rIaljSi-SJ: o\£t£iX^ 
■5. 40 
[0 10 7] ^6|ll6^lC*Jlt5$lJ^S4 0 OK J: 

IB 1 USS^flgTgjHK Lfc0 2 t KBTlWCifeSiflS, S 2 

2 wHS&fi • £*o©rt, Hff&Bd^jKSffiHK 1 0 

0 roff±^aa«*«M»# 1 0 4 «>uiijtt*ifta#tiw3 
[0108] m 7 %mvm n 1 2 n 

(Hii) roaStfttlfflS 3 0 2 &tfffi;fitta» 3 0 3t 50 
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ft^T, #$#^2 0 2W0iS$c£&m-f 3lH]fcm& 

[0 10 9] |o]te&&ffi§§3 0 211 ^V7"2 0 2 
*K»-t-S«»««S5«>lel*G«cS:«ltili-5 r t TfJftit*^ 
7°2 0 2iO|B]feSi[Srttmi-a.t©-C*>oTt>«tV\ ii 

ftfltsK^2 0 2*»iiii-a«ft«jctt, @s$cf&J 

1*^7*2 0 2«Jfcif>©|5HE»«feta»3 0 2£WttfZ^ 

[0 110] h^y-«ffi»3 0 3(4, »«£jK>^2 0 2 
Oil h/u^*^tiJi--5t«)T*, ±3E©J: 5 

ffire*>S?MtW* ^ 2 0 2 roSEft h^* Srtfetti-f 3 - 1 

[0 111] JB7|?16«ffiK*3»tSI6lJ»§6»4 0 0K«t 

as 2 nibiMrcKa l^h 5 1 mmmx*hz&. s 4 
8©ifii5i • £*p»rt, as««a^5iff«36B 1 0 

0 wff jh^Mit*$iJ{9# 1 0 4roffi^iftcg$«ltj 

a 2 nmm i*4s. 

[0112] CHS 8 as 8 ^3i£^f§wflfj£li, 

01 2{^Lfc*7Hlfi3gffi©fl|ji!tiP«-C?&5. 3S8 

nmnmxa, #>m#>72 0 2(Dmmm i 'i£%w:teX' 

l$mX^72 0 2©|glil h/W^ £ft8E#>^2 0 2(75P± 

fflgKfco-Cfc«£.fc< JfrflUKl'^2 0 2fiOHtaiJE^* 

[0 113] 3S8|llfi»«K*5»t5«lilJ»S6fi4 0 0KJ: 

«3H*^»-CKI!IUfcH6 i«tfl^«-e*>5i«, S 4 
80HSftI • ^ort, mSMS^^MJlSi^g 1 0 
ooffjt^»2St«E»«iJ##l 0 4©MjtSc4^a#**> 

[0114] m^wmm inn 

itfeiioff^^st, a»iojE^*tti*aitt 
mi, sB2©ffi*tta^a©ijitaufcffi^it©s 

[0 1 1 5] 01 3m>T t 386nt&l&M (011) 
<08ltfi$ima&3 0 2&I>'£E^^m^3 0 3H^T, ft 
1^2 0 2Wti:ttiffi^^^ffi-r5mi©ffi^^ti3^ 
ST-fc5ffi^)1t(±!S3 0 2ftVf»X»SS* 1 0 1 (Dm P 
f-fi£ro?&JSEJE***tt-*-S*2«)jgE^ttW^®-efc5JE 
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[0 1 16] Hi 414, 3B9 3!16J&ffiK*Jttaiflffl!£H 

+ -h"C*>5. 1510(4, ^4Hlfe^<iT-tftWLfcB8 k 
m£ffl&-?hZ>& % 4tr^^Tia 1 4©S 5 

a 1 0 0 0>f*Jh-*»£&«L*IW»# 1 0 4 OBflStft tlzm 

[oii7] (no mmnm) m i 5 (4, 

[0 118] *3|j6Sf^i:^9^JS^flii:Wtilfi)t±roffi 

j±^mm*3 o 3mmztix^zz tt. «t 4 

ooi;, fitmj$>72 o 2 wlHi$i^iJfflifS Uiiafaltifc: 

* t LTEtSLT^S^ tT**>5. ^<7>fdlW«J&l4. $ 
9 3llS?K!lii^«-C-fc5o 20 

[on9]ii onmmmizi3ttz>mm'4k&;4 oot 
(4, m 5 njs^T-ui^ LfcH i o t mmmx-hz 

S^gi o o roffjt^aat*IH»# i o 4wDBjHc/jcifK 
[0120] »*L^3IJSro^«8fro^TUiWL 

-So 

[0121] ifcfc. SfE**ft*P¥8:£ LT, Jftlfetf^ffl 
[0122] ttz % tii1!t#^7ff>m*k&jit\zLj:z& 

iz?52famx'hzmi£i%®mmzistvxi>£\,\ 

x. ffi&&vfrfiv>wm&mi!>mm&%m®k tc^tc® 

ftmLxwmzmmu umm^m^m^mwam- 
&&m^<DW£&®mmkt£z>*£k-. $ h^m^m 

imtitzkZ. mUWit&W.*'fib3:o\z.1rZ>k. £ b 
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[0 12 3] Hlfe^ji^jo^T{4, fftj^JK^y 

fr*frbffi.mk»ttiii£t)zm7£-fz®nz'£i&u km 

k (vvtMKm^x Mftrnfezn o t ti^„ 
[laffiwfss-^iftp^] 

[0 l ] 

[0 2] |$ 1 Hi)Ulfl)iffSr»(J!t5 7 n-f +- h 
[0 3] &m#>7ntliim&k%im#>-7*ttiimJ3k<D 

10 4] *»w^«a«s^«»v'^7 i 

[05] f&2nmi&m<DMft$:mwi-zya-?-i—h 

XfoZ> 0 

[0 6] m3mmm<DW)ft*mwirz>7v-3-v-v 

[07] **wn«5«sw««i->^^^©«aiigji«>jB 

[0 8] &4%mrM<»%ift*im-tz>yv-3-*-Y 
x-hz 0 

[0 9] ^«PJ{^2)^«»->^X^W<*II^gCOm 

[010] ftsnrnmnnrnftzmwirzyv-T^- 

hX'tbS, 

[011] *^BJfC^2,^«*->^xAC7)^»ge(D 

% 6 nmmm<Dmf$. * ^ ^awse -c *> a . 

[012] *38Wt«5«S»««i'>^7 l A©«aig[t© 

So 

[013] **Wt«5«»««i->^^^<0(!il«8««) 
IB 9 Sr^-f > * t- Aflfj£0 -c *> 5 . 

[014] JS9H*?Kffi<0»^|ft^S7n-^ + - 
NT'fca„ 

[015] *36Wt«6«RS*»->^7 l ^(0«8IS61lo 

[016] %\<»ftxmi<r>mfczff^s*7'j*mi&m 

x-hz 0 

[017] ^2(7)^e^1ifi)c^i-->^7 L .AtS^0 
XhZ. 

103 

2 0 0 7v*x— * 
2 0 1 $&Etf 

202 ^mx^y 

20 3 7'/i-^7 7> 
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3 0 0 agir>-U- 
30 1 fift-fe^D" 
3 0 2 



(12) 
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* 3 0 3 J±£j&ttJ3§ 
4 0 0 fflfflgJE 
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